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(54) SURFACE-MOUNTING TYPE DEVICE AND UGHT EMITTING DEVICE OR UGHT RECEIVING DEVICE 
USING THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface-mounting type device 
which is a small-sized light emitting or light receiving device having no 
such a portion that is protruded outward from a molded section and the 
light emitting layer of which is not exposed, but molded with a resin, etc. 
SOLUTION: A surface-mounting type device is provided with an element 
2 having an LED light emitting layer between a first electrode 4 and a 
second electrode 5 faced to the first electrode 4 and an insulating resin 
layer 3 which covers the whole side face of the element 2 and the 
bottom face of the element 2 is covered with the first electrode 4 
through a p-electrode formed in the element 2. The top face of the 
element 2 is covered with the second electrode 5 which is connected to 
the LED light emitting layer exposed by removing the substrate of the 
element 2 and an insulating material layer 6. Light can be taken out 
effectively from the insulating material layer 6. 
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(57) [S|*J] 

:*:«9g{rJ;«9#rim@4i:^»*|6l-r5®2 

ffiw:^ 4:a 5 ^mmm ztncm^. ^^issf* l 

E 2 Ufc p flE8iS-;fr Lr^ 1 1t@ 4 tc J: t) 

St>tt, m^^±EM:LED5il^2<O^^S«Sr^LT 
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St. 

fiJSgSO-:*fco«DBW:^-C*gi5 tot ^H. 

[fs*^3i ^isaffitgi^iaffii:*ttRi-r5m2m 

$ rnrv ^ 5 r t i: -f ^>if 1 ib 3 

tit 5 1 m^m^<D^^m i> l < «S3tffitg«r 
e$nTv>5. ::tsr!f#mt•r5ft*Sl*»e>4(7>^^i" 



10 *®1, l!l^2t>b<«:if*«6(^)^^-fi^*>l^a)S 
(fi*« 9 1 tiflEm^^AS L E Dig^-efcs r t sr#m 

20 [IS*]® 1 1 ] fs*^ 1 i)^p,m^m io<D\, ^-rttA^iz 
[fs*^ 121 mimmtmmi mmtMm-t?>m 2 

mmmit^m^i^js.-t^x.mx'»>i>^ t ^imt-r^m 
^m-r?>m^mMm<om^:^&xh'^x. mm.m<Dm 

50 5J;5»cft!i9^i>*2>XSt, 



mm t ^m^^mmmmm^mmr^TMt. 

[00 0 1] 
[0 0 0 2] 

7 ibm^^fhXiQ ^ . ^mm 121 (Dmm{^nm^<r>m 

m^^^—^-X 22,12 3:d5tt^:^gp:e)^b{SlI®^"^^:^^ 
fhX\i^^o 12 7 <0^\a^^%^>< 

tC^lt^ttyhnmS^*:*:7La51 2 7 t><0^ 

^nfcEiS^-?^— :/i 2 3 tt^^^^i^'f^ 
nriEKSttTv^^o LED^^^5^:/i 1 o_hmctg: 
tt^txfcpm^i 1 efi^^^iJ'— VI 2 2 <b^7-r•^— 
l 2 4 J: ^^iJ^^stbTis y) , jffijga*^ 
1 2 i{criia«s^'?t^— VI 2 2. 1 2 3ds»:tte>tvfci^ 

{glI®<^^fflSC 1 2 6 . 1 2 e^l^V^TLED^^^^/:/ 

1 io^S5J:5«cigjte1^j|gni:<if^i9/ce5^-/^Ka5 

1 2 5 7)S5f&^$tb. dl^jROBI^SLEDSai 2 0 

b^nx\^^o 

[0 0 0 3] ;l^-efflV^Tl/^'5LED^^l 1 0 ^ LT 

3fe^-r:^-Kig^^s#ffl^^^TV^-5, LED^^l l 0 
JinMGa AsSSl 1 1 CD±(Cn^G a A s /<:y>^r 
^1 1 2^^UT|^^1 1 3. pMGa As ^i^-^^^r 



(3) 4$ga^l 1-1 77 1 38 

4 

s^m^micnmrnMi i 52^5, ^^v^?^^ h©i 1 4_b® 

(^--asiCpM^l 1 6dSSSftbttTV>-5« 
Jll 1 3fip-n^^^SfcO-e. :i(^j-ew:n 
MG aAlAsi?'^-j/KSll3a. GaAlAs 
ill 13 b, pMGa Al AsiJ'^.y 1 1 3 c<7>3 

^y:7^1 1 O^UTV^So 
[0 004] 

[^?q;dS^^LJ:^i:-r5^] ^-/u KSS 1 2 5 J: 
10 V)i^^^m^^yy'i 1 0;d5St:>tbrv>^^5fe<7:)®^ 

12 0 (cjov^rji^— m 1 2 5 ^m^-r^m 
m^^^^^WJ:fzisb. mm^^^(^mmm{^^m^i 2 6, 

(Dj:i®lCf^!7^-^— 1 2 4jJ5#ft-t-5o "^(Dtl^. «^ 

i}>ofco mK.i^. ^micmm^thx\^^^:z<Dm<Dm^ 

MLED^mtC*5VNTS/hU'-<y^O>b<^X*%0. 3 mm 
XO. 3mmX0. 3 mmSSt^ L E D^g^ 1 1 0 
20 V^TS$Ls = l. 6mm^i|BWs=0. 8mm. 

H s = O. 7 mmS^OSHS^ L E DSS«r#^fiO:65 

J: «3 /h?^®|^^L E D LT*ttl 
MA{-J:Si»ra^9-4 5 9 6 4-^;iS^$ttTV^-5c 
d^/&^^^^igtcfB^(D^^tc:J:ttf^. Ull 3. mi 4 
ic^ L^cJ: p 2 tfe:<^>®feK 13 1, 13 1 M(c0f^ra 

-zfi 1 o<DnmmMisxx^pmmMi I 5, iie^^ 
ti^thmMmi 3 1. 13 1 tg-^-rs J: 5t-u-c^ 

30 L5t«. RSra{cSP.g«J|gi 3 2^&Am<t^'ft. 

^LED^gl30 r t dSa^^cttTV 

[0 0 0 5] L;6^L?ij55^. r<D^^jc:j3V>Tft— »(^) 
a®El 3 1 uri^ffltefci:i:^S§^;fcSmt:ffiv^;iJt 
n«fte>i". '*?tpng^®^ll&ii:fS^i--5Srf6l;&^feU:6> 

D^^^^> >^ 1 10^1 <B-f 0®®E 131 ±{C3fj£W 

40 m(D\f^y^^h<>xm¥\^^t\^^omm£'xj^^mMr 

^fiLED^^^^y:/l 1 Oir^yy^miSrC^^^^h^Vi^ 

^-^m^m^^^'r^h<DtL.^j:i-ffitit^h'r. led 

^^^^/iT'l 1 OfiJm^^mtiSRl 1 l^«;tT^/^/^ 
fm«*^*d^o7to ^EJ-3te»^KttoStSS^fflv^:/bLE 

D^^^2/:/i 1 oo#^}c:{^S«i 1 omi^^^Vit 

[0 006] ^rT% ^^mmi^'e—zu K^J: 55 ^i^l^iKO^c: 

50 ^m\^ftn^(ofj:\,^4^(o^%^ti^^^mx. i^t^ 
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[0 0 0 7] 

mmcD^aymm] otic. ^mm<Dmm^mi>cm-^ 

\CWmt^. ^ltCjol^T^-t?S^U;feLED^^2 

tL^ L E 2 cOiSS^^S^a^Mi^ 3 <?5JlgM^Ji^ 

L E D^^ 2 ^ m^6^tcgS^$ ttfcm 1 mis 4 (c J; 
^ . JiS^^^Mf^ L E D^^ 2 ^tT.;rcB 
2«S5*3i:U«te^tt-5N'«6iC^(9St>tvr*5t)s ^ 

ixtc J: 9 L E 2 <o^n(O^Xim^^^fdm^<o 
S*^^5t^a 1 ^ L E D^^;5^*^a#S^ <b lit 

4 ^ ±M<om 2 5 tciim-r 5 <t F^a5^^:#^ih -^m^ l 

[0 0 0 8] :io®||^^3fe3^^it;ioi/NriS2'-gl 

-C^^^fe^^ 2 br G a A 1 A s 2 2 «r^-r 

SLEDm-^24rffiV^7t^^WC^P^-r^o nMGa 
A s ^O^fls:i7:i:xN-d^e»nc 2 0 (7)^ 
D5±lc:|Rffl^:&fefc: J: 9 nS^^^/ >^r-« 2 1 . ^jm 

2 2. pS=»>^>$r>^ S^^rill^feSUi-r^o ^/d. P 

voymy.^ p mffi 2 4 ^^tt^tts« 2 0 (ofst^^sj;^ 

J^J^-r-So ^ii^WitM 22 t br nMG a A 1 A s ^ 7 
yKS. GaAlAsffitt®. pMC^Al As^9y 

2<Dmm't:^<r>m^z:mm^n^h<Dxttti:< . 

22, 2 3. 2 4^m^<0}f^y^{ZX^mr^fcit>\C^ 

^->:y^kzxv^^^^^2 o\cm'^m^(Dm2 5 

r^^ni^N— 9^^fiS:b5t<, ^(DX {C\^Xm2i,C^X 0 
fj: 1 ftcO^Tfe^^^ 2 0 <D±\cmWc<D L E D^3t5g^ 
2 <O^J 2 b dS^tfeJlJi-^ r>;iiy>^ 9 ^^§.7^ 
[0 0 0 9) **5, *^§g(C^V^T«3t^^^«:iE:ftm 



^(omm&mi^:^^^xt^^^2 2itc^m'r^mnt^ 

^pm=^:y^^ hm2 3rii^^>^^;::l^;bXsStmf^av^t> 

[0010] ?feV^TpM;d— ^ ^yi^mM2 4<D±i,Cl.K 
Dm^m'=JF2<D^m 2 b % b< f^1SS:<^^J2 b. 2 b • 

• • iiZM^^i^fz^^ ^<Dmm^2 7 ^^-r^mmmt 
(omiicmm. 2 s ^^(tm 3 b^ci: ^ tc l e D^yt 
m^<of^ 1 mmAm^ 7x-$y^pmM2 4 mmizmmi^ 
20 s§^®2 6«r^^brg^j^■r^o :z<Dt^^ mmMi27n 
L E D^^^^ 2 2 b m(Dm 2 5 
«^D?tev^t><5D^$tLTv^s^<^:^s^^bv^ {gtc^mtg 

oS4^ot><^(cb]fc^i-5i:. ^Jcieifi-rS«]li3£SX 

So 

[0 0 1 1] -?:::"e> 137 (a) (ciia^b:fcJ:5f^:LED 
^« 2 5 (e:^;j:-r -5 1:* 2 8 <S:«>«t Tffi^ b)t 

30 |g|7 (b) \z^\.itx^\cmy\(OLRDmtm^wyi 
mm2 8 ^miixmrni^ity) ^ m7 u) (iz^i.tiXo 
^p^^ t i^xmnti 1 b < nmmc(omm& 27^ 

fflv^5»r^;^s-e#-5o ^^^b\ ^®E2 7fi^byh®|| 
^m^m 1 (c*5V>T» 1 ®8i^^;JaiSS-&fc*S 

i.X:h^mSt<r>m^t:^^i>(Ot bTV>So 

40 [0 0 12] )^V^T. 3|®E2 7 <SrBl<9 oltytroD!>3i 

^>-S«2 0<^flt2 5&l/*yh(iMBK2 8 J: t):3^2^<=^i/' 
«^J!i^^D^igH4«J5B29*aXbr. *«3fe^^2(0« 
ffitCfc S« 2 5 (7>^T \cm4 JCl^ b^t <t ^ t-^^iH^:^J3i 

2 9d5^«$ti.sj:9tcb, rtt^^^Ytrr-srt-c^jii 

ii 3 ;65?^^^tL>5o r (?>mii^tt#fJli 2 9 
fi^®K 2 7^m^ Oft itM15^^/N- 9 ^^M^^C-fe 
5/hbr. ^2 5^t;^^;fc{iP^^2 8<fcJ9^^«J!i2 
9^MJ^^LXnti:\^\ ^(O^mt^^tu Z<DXo 
JCbr^H±«Si2 9*S^;@^2 7 ^^«t-§t^ffi-C^l 
50 ^b^tt. ^fcLED^^2^^mS2 7*>^«ttg|3t^J 
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10 0 1 3] ^c®S2 7^UX7LoK^t&i^-Cv^)^j^v^l 

rii^^xx— 9 icj^^ \^fz.^m<Dm 2 5 oF^ge<?:>±-ctcM 
ett«Si 2 9 5 ^ < 3E« $ tt/^ V US < jfc 

-So 1 ecCO^mffi 2 7 ^^7t5g^^ 2 0 

S-Sf^ffi Ur C>jK5aH*l»JI§ 2 9 ^ v ^ 5 

<o%^W[Mirh^^t <t 5 (c^HHiWJii 2 9 

ftLf^. LED^^2(^^3fe3tec0 5-^<Kl®*'r^J-i*tt^ 
tt-5*;&s^^tT.-5 L E Dig^acSt5fe<^^a5 

[0 0 14] jg!VNT^3feig^36ffi2 Otr^*i-^X^<Sr 

\tmitm^^LKO a A s S^^^ bTV>^Or*^^ 

^-t?flg*{ClGaAsS«$r^*-e#fCp «2 5 

(Dl^aSJiMiM 3 (Ci D gft>tbTV^SO'CL E 2 

jc«yr^7^>r:^-r:^^^^5/^>'i/ (rie) ^Sfcj: 

4t^^:;?f ^ }£^mm VX:^ 5/ ^ > :/-r 5 r ^ 

#tc:*:^^ic43V^Tf'i^m«2 7^^S«;i|A!9^ 

9^^V^rV^§(0-C. ^^^^^^"^ 

Srffiv>TnM^'<'y7r— /i2 1 ^rSm^iirSo ^yb> 
:y:7r-e2 lCiii«SS<?i^^^ns<^-c. ^^y^r- 

112 1 ^^bT^*^2 2^^m^-&S 

[0 0 1 51 m^xms\z.7r^\.fzXo\^m%m'^mR2 
oi:m.^\^xmm^'^ft.m2mmm^ms. 't^j:t>'hL 
BDmi'2<Dsm\^ftnm^<s^yT—m2i. y<yyr 
-m<o±x7bm^^tircm^{cnm^2 2^ <7>mmR 
rjL e Dm^m^m^^^itmmmEm s (D^mK n 
mM^m^^m2mms^m^ti:y<^—:y\^m^'r^o 



tern 2 "smm^m s <D±micmm u ^o±5c: u v^;^ k 

3 0 U . L E D 2 <7)-ai^®25LtmSi4^IB 

m 3 (D— gB^Sic^ 2 ®g 5 X 0 fj:m^^<^—:^ 
^m^l^itmc^ 3Ejk^j:^(Dm'M:^j:^y^:yi^m^X::^ 
iy'^l^^Th:itxm5(DXo^i:'y^^^'-9 k Lft^ 

(00 161 ^<o^. m2mm5^mn:in'^^m^ft 
m2mmm^ms{zmmmmm6^m^\^tc. mm& 

mm^m^i.fc^T^:ztxm^^^^tii^x^^. m 

^2 2^^^h(Dx^^(Dx^ mm±T:^i^\zMcM 

mm2 Am^mmm^^B^^si^<r>m^m(on\i^m^ 

3feteW*5|-tc<):»??^fig:urv^So rttt-J: 9 led^^2 

[0 0 17] ::$:^^Jir-f^l|2m@5<0_b{CUv?;j^ h 

3 o t^m^ ^ tt;^ * ^ (^^i^Mr-m 2 m^{iu^® s iis^ 
h 3 0 ^^.^-r^m^mmmnm e ^^^-f-s u h 

:e-:7^tf^r.^tc:j:^)||2m^5^^ttJ$ii:T. ^6tc 

i^^x h 3 0 ^m^\.it.mzwmmt^m e ^m^-r^m 

[0018] mmm s t i.xn. ^^^i^mmn^. 

^ i^^mm^ ^tj^ztih (Dm^^^ ^<Dm>^ ^^^immm 
m^m\^^^:itii^x^. smmtnm6ti.xfmmm 
3 tmc^^^''^^mm^<ommmm^. sio. s 

i 02> T i O. T i 02, ZnO> CaO. CeO. Z 
rO. A12O3/,(!<ifC0KYbfe. C a F. MgF2/i^^O 

s i NJ^^^oaYbite>fe^#®o*mS:«t^"e# 
iftr^it^^ZthXt^^o 

[0 0 19] g^tC*LED^^2(7)Pp1^C5fc§^$nTV^ 

>5«5g® 3 (Of^LmiCX^-^ i^-^ y h^(7y^<o:»&x 
:^yh^>C:y3iJiZf^oX^\zmm^^o 

m 1 J-:^ Ufci; 9 L E 2 <?>^® 2 a (0±X{cm 

mmst^^^^n. mmTmiz^\^^xtmmm<om'^t 
ti:^mimm4'r^^t>hmmM2 7dSLED^^2<^>p 
im2 4tmm^mm2 e^^i^xm^^ti^tth 
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[0 0 2 01 ^y^. :^mmc:}o\^^xitmimM4^LE 

b:fct>cO^Lr*5t). ^2®ffi5SrLED^^2tcS:S 
^m(OG a A s ^3tem^S« 2 0 L E 

«<^^®2 6;5s/^<. mla;ffi<^:*spM3^-^y^ 

^24 Lfcc^^O^^^-e^ 2 5 tCltJiS® 3 

u < 3fcv Maetcfts «5 f+Jt s >fc ^ r s r ^ -cKih-r s r 
[0 0 2 21 LED^^2tciii:gms^?i^^-rs 

^2®fii^?¥<J^fifeb:fei^«S^^mS 

^:^t'C^ Si 02/^ ^co^?^«^t±W^isf^ 6 L 
Tm2®ei^LED^T^ffio^®lcj|^fig;U ^mSiSr 

-etSo t^^oT. LED^d^<bilg^^i-sm@^;^- 

^2/^5^@ei^^^i:-rs:l^^5»^bV^(0-e. LED^^ 

^ lyi^mm^^ i^xm 1 U < 2 WM^ 
[0 0 2 31 mw&^^^^j:\^^^m^s&^m 

v^^^ofl.<*tt^^©^«8^c:ov^■rSlW■rSo 

^rmm<r>±\cmit:^]) ^M.mit^^t^ ci nxA 

lyGal-x-yN. O^x. O^y, x + y^l) 

LED. i^-'^-y^ K^cc>^^^^ t> L 
<«4^B35p7-2 8 8 3 3 4^5CgB«$ttTV^SJ:5* 
§3te^^^LTfeiP>tiTV>So @8«:i^7r-frSS<^> 



4 0 <D^j-e3bSo r >f rs^ 4 1 o±tcM 

OC VDffitCj: 9 G a A 1 Ny<yy7—a 4 2 ^J^gS* 
•fr. gi^jBSl^TnS!GaN®4 3. «5t®4 4^ag^ 

7^i3fllittr^fi^-^:feo f ^^t?-^. n^G a 4 3 
?l§i^VNTnSGaAl Ni^^ix KS4 4 a. S i Sr K 
— :7'Lfc:I nGaNSi^4 4b. Mg ^ K— TT'L)^ p 
SG a A 1 Ni^ 7 Kg4 4 c ^MS^^g^-erri^^So 
10 /^*3, pMG a A 1 Ni^i' 7 K® 4 4 c 

4 5 ox:)^±<D^B&x*T=^—/i-h\.<\tm'^m^mktr 

S/j:ifi-<t «5 pMl::-rsri:;dS^e3tLrv>So 1^:7r'Y 
TSffi4 l«:«ft^6^x^S«<^mSt-mffi«rK:*'tt:^ 
il^<hSr <J:dS-e#?^ev\ ^ZiX^ n^GaN^4 3^ 

ttJ®tCAu^COnSim8i4 6^K5t. ^3ta44 

£0_h©<0^®{CAu. N i ^^V^E.O^<?^^Ufc^ 
S*ttm@4 5 a <b®eSC0— SSJiJCJ^^U^jK^^T^^ > 

^x-^s' K®E4 5 b J: D/jrS pMm6i4 sSrJ^^UT-^ 

S3t^^<^^t-«:^^4 4cOft:bt9{ClS i K- 
ZfiDnMGsiN^^y l^m. S i K--:/i^n^ I n0.05 
Ga0.95N^. Mg ]^-'Zf<Ov>^GaNm^^<yyT — 

e>i^-CV^S (4#g^^7-2 88 3 34-§-) o 

[0 0 2 4] mmm2 

^rmrn^ i<r>±\zm^^}) ^J>^m\:.^^^ ( I n 

xAl yGa 1-x — yN. O^x. 0^y> x + y^ 

^A^>fb^^^fr^^^l^^i-i^:7r-rTS«4 lO 
j^/N-g^m^g-rSo flr^{crii^:7r-rT»K4 i(D 

±{CMOCVD&fCj:t)^<iy7r~®4 2. nS4 3. 
^^4 4 ^Hl^^^S^*-CV>So ^3feil4 4 b 
T«:0 8 <0 L E i: l^^fC n^G a 4 3 ^ 

jB^V^TnMGa A 1 Ni5^^>:y K®. Si^K— :^^LyhI 
nGaN^^i^44b. Mg >^L;fc pSG a A 1 

40 N^7 5^K^4 4c^^:^^ii'fct(^«:tg«bfc, 
^-coxaiiia 8 {c^ L.itM^<D L E DiK^<5:{er^^t? 
f9ri?!j^V\ 9(D^®:^®lCAu — N i d*?> 

3i?Sp^®Bi4 5^2 0 0 0:*->'^>^ h a— -^(0]?;^*^-^ 

\cxwm\^tLmm^nmvxmm't^i:^<ot\.. ^<r>n 

\Z.m\:Jf]) l>iK^LED^^4 0^LED3l^2i:L 

i^>^r^rSffi4 1. ^^aiS«ig4 2, 4 3. 4 
4 . p 4 5 <7>-^iX^n^^3t^^®E 2 0.^^ 

a[®»i§2 1, 2 2. 2 3. pSJ®ffi2 4i:Urg5iP^S: 
50 tf9o 
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10 0 2 51 igi-fSbfc-?-— 9'^-t5^0f^-^f,-^'^ 

1 22 2 3 (^^S'7r-M4 2. n®4 3, 
44) SrWrngiP-'^^'-^i^'-f^-^^'^"^'"^^ 

^^_9i:L.fc„ cc^tt. Sl*i«:l- 2mmfcU 

2 0 (-!>-7T'frSS4 1) <Ol^(^i*^'^^^-9'^'^ 

fo;5aMG a Nl*ffi»C:*-5 ^'^'ffl^Si: "--^T i - 

tCLEDi^^2 (^^li:<f!J'?A^LED^^4 0XS:t^ 
3i;4<#~>«»)Si» 3 <DfS 2 WSWSffi 3 b <0-gCS:a 
3i5/^V^L.-C^2«ffi5«r=ri-5i:'*'^-9 

9 si02^LED^^2 (S^k^f/y-f^^LEDH 

^4 0) oflSta$-&fc*Bi^®»=J^fi^^^^'^^^'''^ 
-v,??^ p *SJit-ClKBl P 2 ®® 5 «rJ^fiiS bfc 9 -r 

[0 0 2 7] h^-f V3 UCfeo-C«J»fUX 

S 1 Ufc J: 5 ^effi^S^L E DISS 1 Sr^fc, 

r (1 2mm-0. 2min) /2 + 0. 4mm+ 
(1 2mm-0. 2mm) /2] X [ (1. 2mm- 
0. 2mm) /2 + 0. 4mm+ (1- 2nim-0^2 
mm) /2] =1. 4mmXl. 4mm-C. m^^f^<0 
^mmi. 3mm<OS^3Sai.ED^«l*^^*^ 

liLED^®<0^f»-*^'-lS^**^^^^^^!*Jl:„ 



1o028] -0^«^]2«Cj:>5#?>Hfci5^^LE 

tK^img4ro4'i»ia5±a5'-i*^^'^^!^'^-^^^ 

*$t^■CV^5. ^^k;tfy^^A5!^LED^riBim^4 
Ta '<-:?.V2 6 pM:^-5 5'i5'®tS4 5*^M.X 

U-C^ffi ^-arfc L E D^^ 2 ® nMH 4 3 fc^St 
@ 3<D^2mffiaS!SB 3 b .D-gC*|g5lg2®ffi5dSffl 

^^LED^HK^PSSPS^J^fi&^iT-^ ^m2m@5A> 

^B^^^^.^^^^< n^4 3Rt^^2^«' 

S8S 3 b <ommci^^f^ s i o2«ftm*mJi e 
5, f^i^. mit^v->j-7mm4 2, 43. 44^2 

10 0 2 91 «I»«)i5^^LEDl6fil»^*5V^XttL 

mims4tcj:t)KM**T'2>^><^t*^ M2affii^^ 

^ *fc 1i£3fc«Si^3feSiLEDig^r±B!l2t:^Ufc 
tASBjSlt?&o7t„ ®14«>J:5*«igti^« 

[0 0 3 01 *3g?«<0®I^LEDSSEl»LED^ 
B^LED^ESrm-t?®^LED562 

LED3S®Srfcfc;6^fcLED#^^-y:^<^J^^'^-'J 
LED^^:^*3^fiKi-5^^^^^^- 

50 m\:Jfvt^J-mt^^«^^^'"'^*^^^^^^ 
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i^j^ 5 X (D±jc®^^L E DSta Komimm 
^^^^>^^>^\^. m2mmti&(ov-h^yi^-j^ 

^—^^ iti^ S3\cxy) u>^xi^f,^fSM ur L E D ^ V 

tC*5U^TLED^^l 1 0(^ftt?t9 6-t9^Uyci^^] 
1, 2(7)®^^LED3^Sl^ffiV>-C. 

12 3 tmimm4^^M^<^-^^i 2 2 ^»2m@^ 

hivX\^^^(DX\ ^ffi^ttTV^5Ga Al As^LED 

^ m-(Dmi^^\^ J: 0 L E D 7 >^:7"^<c ^^f^^-C 
^ ^ t> o ^ ^9 . #t:i^^ttS«CD±i;i?g^ bfcf^-ffi 
-M{;iH:^li@^W-r^ L E D^-^^ :/^ffiv^-c LED 

5feC0G a A 1 A s ^/j: ifO L E D^^^^ I7>f -V-^Vt" 
[0 0 3 11 ^fc. ®^3^LED^*3^El^^a5t- 

sa-r^* 1 4 jo J: t)^^^r*ii 2 ms 5 <o^® tc:« 

[0 0 3 21 i|^tCttriSbfc^?^^6C)#^tC:}oV>rf:iL 
ED^^2i:^l®S4^ <Dm^^ L E D^^SSt-?^ 

J>.^m^<Onmyt—A^y^nM^J:hrf. Al, Cr, T 
i. In. Cu, Zn, Ag, Sn. ^L<(^Ctt^O 

Pt, Ag, Ni> Pd, Rh. ^►U<{irttbCOiS'^ 

imM(ottm't{^x}itcn^. A\Wi^if<o^mhv 

[00 3 31 ^«ai3 

1 X\%% 2S®5;5SLED^^2 (^^ifiJT- 

U<«:«3te®2 2(OnMS«ffifcaSEg§!S■rSt><^^^- 



8) i|$gi5pii-i 7 7138 
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Tl^5*5, ^1^l:tt^^'t■5«3te^^sS2 0^ffiv^yts 
-g-jct^^l i-e:^bfc<J:9{-^3t^^SK<^S®J-^2 

0 ^^JCfS^^-r^r 1 3fe<«2 5 a A s S« 2 0 
(7)^ft>t7)i^$^-t^^U «rt{c:3£J^^bfc^5gM3 
d^^tb LJ^^V^mSf^G a A s 2 0 < bfiG 

aAsS!R2os:— §]^^u*v^t5<^>'^j:^^u mm 

fc J; ^ (cs^^L E Digge oh^^z^h \>x^ 

10 m 1 0 OSHifeSL E D3g® 6 0 fr:: j^^/ ^Ti^i^liS 3 
®2«^5^-C^'5t><:OTfi/^<^3t^^S«2 O^ 

-C$ra 5 miiJi 3 $ tl.. 2 0 <^ 

[0 0 3 41 r:L-c^v>:5LEDm^^br^^Ji-e 

bfcG a A s ^2 0 CD_h:t-G a A 1 A s ^Yl^-g*^ 
i|^«:«3t« 2 2 ^K^1-fc^<0 1 Ufci^tCfiG a A I 
A s 2 2 IZir^^ Ufc^^dSG a A s S« 2 0 

tcT^iDl^tb. StS2 0^:ft^UT^at;::Sclt^ti.>iv>r 
.Jrfc:>^i:So ^w^C. '^Jx{^LED^^2d^3t^ 2 2d^ 

-efcSJ;^?^.^^. ^f$:6^tCti^3teJi2 2dSGaP-C« 

^^^SS2 ot>G a p^^-efe5<J:9?te^^^#> 

Vv -e^T?. 01 0<D®|I^LEDgS6 0t^:*5V^r 
f^Ga P®K2 0^ffiV\ ^3tjit-i:^;Sclt)tfiGaP 

Au^com^tfHSf-tr^S 0 Ort-V^/^ Ma-A<^^$-e 

[0 0 3 61 ^fc. :z|c^^J3-C«:^^a«2 0^l^^ 
30 bJfcv><D-C5fetc^Bqu^^flaJi> 2lsa<z)S^J:«50a 

cD^^ij-elSP^ X^tLW^^^ L E D^S 1 J: 2 1-^ 
V), ^BI^3SMLED^a6 0^ffiV^-C^9|C^L/cL 
ED^>'>^5 0-^1 2i2:^Ufc®^S^LED^S^ 

[0 0 3 71 LED^^i:bTAl Ga I nP^^b-g*? 

Stt^:^# < L^hpMA 1 G a I n P-fk-g^KK*. 

pSS^fOlL. pS±<^-»^pM^«r?e^b-Cp 

50 it^^^\zM'om^. tji^S€tip^®ffii-aAi-s^ 
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[00381 ^j:^. i^ftm^mii^^^ ^mm^T' i 
(DpmmtmiwM^. nmstm2mm^^c'r^h 

^m\^^^^j:ifi^xmimm^iEm. m2mM%:^mt'r 
[0039] ^<D^j^mnmmt^^m\^^ti^yt 
m^or^^xwimvitiiK 5i3te5g^fcb<rtS3teife^tu 

\^xmmKLh\^<^mmhEDtm^^ti^^ytm^ 
[0040] ^1 id^biTciiM^j 1 (Dmm^^itBm. 

1 fc:*5V ^T L ED^^ 2 <Di%t> ^ {-^«E L V 
'^^CO^r^TG a A 1 A s E 2 tr^-T^ 2 ;a>e> 

*^0^*^^?^ffiK2 0(D_btCn^2 1. '%5t®2 20 
f^t>»9^CIT0/<C^Oti:*i8l&O;^#V^ (4eVJmJi(^ 
t>COiW^bV^) ^2 1, ^EL^5fe®2 2S:^^ 
/ji^<?>^lc:J;«9fl^fifeU pS2 3i3<tt;^pM:^^ y 
^Wm2 4 {CM g , l. \tj: if Ott*i8mO/h$ 

V^ (4 e VeXT<^t<^^S0^bV^) ^2 3, 2 4^^ 

U y-rir^>'K2J^'^/^;?7 5/i5^--?'^^^^v^-r«2 54: 
Ill®ffi4. «1J§S3. «2®ffi5*^Sr?g^Sri: 

(004 11 ^E L^^d:. ig^coilSic^aE-r-S^ 



^mm}<r>^m^mmm\^i:y>mi^f\^x\.^:^(Dx^it 
mm. m2®gco3Jj*-^#«ELm^{cs:«tfc^t>L 

L E D 7 ^^:/5 O^m 12<DX^ /.^^3fe^g t - 1 
[0 0 4 21 #^>t/^<^«'^£^<^^:iri*:^j^ i.xn-<>:/ 

So 

10 0 4 31 i^l±3lifeM-??^or^^^PJ^ii^L^;6^ 

Wi^(n>it^^^'f^^m.<o%<r>k\^x^ mwom^^m^ 

^^nfi^^^-^^^ty^xmjs.^'^tL^ . m'^m. 
mm<n>mmm ^ l e d ^ v:/^(^®ii^^f^K^^-/w 

[00441 

^B^r'feSo *T^> ®iS;@. ^2@g«:*hpii-St> 
(r>h^t^x\^^^o:>x^ ®IIS^^a<^)«i^®vM^t>rS)± 

50 \wm(oi9mmm 
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im 1 4 1 i^<om(om^^ led sr^-t^a&^ftB 



1041 1^ C< *5IM<?:>S»J<^n3Sr^^^^EI"C^*> 

So 

[ m 9 1 *^0^Ooia V L E D ^ 

[0111 =i2£5le<7) L E D^3te^^<^^it^^-tmi5&^ 

[0 1 2 1 ^*co®|l3^L E r>m^m(o—m^^ 
[0131 014 OSH^SL E D(7)iSBS**Sr^-t' 
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